In this paper, we consider a class of fractals generated by the Cantor series expansions. By constructing some homogeneous Moran subsets, we prove that these sets have full dimension.
Introduction
One of the most frequently applied operations of mathematics are series representation of real numbers. Galambos (cf. [1] ) introduced several representations of real numbers in terms of infinite series including Cantor series expansion and established many properties of these expansions.
In this paper, we consider a class of fractals according to some metric properties of Cantor series expansions and determine their Hausdorff dimensions.
Before we state our main theorem, let us recall some definitions and some known results.
Definition 1.
Let Q = {q k } be a sequence of integers with q k 2. Suppose x k ∈ Z ∩ [0, q k − 1] for all k, we call the represen-
Let H = H(q 1 , q 2 , . . .) denote the set of all x ∈ [0, 1) for which the set of limit points of { 
Let N n (r, x) = k n,x k =r 1.Salát [5, 6] , Erdös and Rényi [7] [8] [9] discuss many properties of this sequence. Some rationality and irrationality corresponding to Cantor expansions are discussed in [10, 11] . For more details about Cantor expansions, the readers are referred to [1] .
) denote the set of the all accumulation points of {
Now we are in the position to state our main results.
Here dim H denotes the Hausdorff dimension (cf. [12, 13] ). If we take D = {δ}, then we get the following corollary.
Furthermore, if lim sup k→∞ q k = +∞, we define The main technique of this paper is to construct a Moran subset of E D or ED such that this Moran subset has full dimension one. Here the Moran set has been studied by Chinese Fractal School (cf. [14] [15] [16] [17] [18] ).
Proof of theorems

Homogeneous Moran sets
Let {n k } k 1 be a sequence of positive integers, and {c k } k 1 a sequence of positive numbers satisfying n k 2, 0 < c k < 1,
, where η is a positive number.
For
Let |A| denote the diameter of subset A of R
.
Suppose that J is a closed interval of length δ.
The collection of closed subintervals F = { J σ : σ ∈ D} of J has a homogeneous Moran structure, if
are subintervals of J σ , with their interiors pairwise disjoint;
where dim H (·) denotes the Hausdorff dimension.
Proof of Theorem 1
Our main idea is to construct a homogeneous Moran subset of E D with Hausdorff dimension one.
Fixing the sequence {q k } ∞
k=1
, let
then we have
By the assumption of Theorem 1 and Definition 1, we have lim k→∞ q k = +∞ and 
Proof. First, we show that 
for k large enough. When δ ∈ [0, 1/2), note that δq k 0 for any k ∈ N and
for k large enough by (2.3) again. , δ 2 , δ 3 , δ 1 , δ 2 , δ 3 , δ 4 , . . .}, i.e., for any positive integer k, Suppose k 0 is the integer mentioned in Lemma 2. Let
Then we have
Proof. It suffices to prove that for any
Given x ∈ M D , by (2.4) the following estimation holds for each k 1:
For any δ l ∈ Δ, we can select a subsequence {n
Then by (2.3) and (2.10), the following holds
Because Δ is a dense subset of D, we have
(2.12)
On the other hand, if
Since D is closed and
we deduce
which implies 
Proof. The set
And n k = q k ( 2) for any k < k 0 . By (2.1), one can easily see
Using Lemma 1, (2.2), (2.17) and (2.18), we deduce
Proof of Theorem 1. The conclusion of Theorem 1 follows immediately by Lemmas 3 and 4. 2
Proof of Theorem 2
Recall that Λ = ∞ m=1 {q n } n m is assumed to be a finite set in Theorem 2. Let Ω = {k: q k / ∈ Λ} be an index set. Then
We choose a denumerable dense subset Δ = {δ 1 , δ 2 , . . . , δ k , . . .} of D, and let 
For large index k ∈ Ω (i.e., q k / ∈ Λ), then q k is large enough due to (2.19), and thus 
